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(54) ELECTRONIC CAMERA DEVICE AND ITS PHOTOGRAPHING INFORMATION 
DISPLAY METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic camera device which is capable 
of displaying its photographing information at a desired position on its screen. 
SOLUTION: This camera device 100 has a display/selection input part that includes a 
screenfor which a transparent position detection sensor 45 is provided on a liquid 
crystal display part 41 consisting of a liquid crystal display element The display part 
is able to show the photographing informationincluding the photographing datefocal 
distancepicture angleshutter speedphotographing modeetc.in addition to the images. 
When a user touches the photographing information shown on the screen and then 
touches the desired position on the screenthe sensor 45 detects the coordinates of 
both the touched photographing information and touched desired position. Based on 
these detected valuesthe photographing information is moved to the touched position 
on the screen and then displayed there. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electronic camera apparatus which displays an image pick incorporated 
with an image sensor on a displaycomprising: 

An imaging information displaying means which displays imaging information about this 
image pick on an image pick currently displayed on said display. 

An imaging information transportation device to which a position of a request on said 



image pick is made to move imaging information currently shown by this imaging 
information displaying means. 

[Claim 2]The electronic camera apparatus according to claim 1 wherein it has a 
memory measure which memorizes display position information which shows a display 
position of imaging information moved by said imaging information transportation 
device and said imaging information displaying means displays said imaging information 
on a display position according to display position information memorized by said 
memory measure. 

[Claim 3]Memorize two or more sets of said memory measureand display position 
information of imaging information about an image pick incorporated with said image 
sensorand this image pickand this imaging information said imaging information 
displaying meansThe electronic camera apparatus according to claim 2 displaying 
imaging information memorized corresponding to an image pick currently displayed on 
a display position according to display position information memorized corresponding 
to this imaging information when an image pick memorized by said memory measure is 
displayed on a display. 

[Claim 4]The electronic camera apparatus according to claim 3wherein said memory 
measure memorizes two or more sorts of imaging information about this image 
pickand display position information for every imaging information of these two or 
more kinds corresponding to each image pick. 

[Claim 5]The electronic camera apparatus according to any one of claims 1 to 
4wherein it has an input means which allocated a position detecting element on a 
screen of said display and said imaging information transportation device moves 
imaging information to a position of a request on an image pick using said input means. 
[Claim 6]An electronic camera apparatus which displays an image pick incorporated 
with an image sensor on a displaycomprising: 

An imaging information displaying means which displays imaging information about this 
image pick on an image pick currently displayed on said display. 
A character size alteration means which changes character size of imaging 
information currently shown by this imaging information displaying means. 

[Claim 7]The imaging information method of presentation which is the imaging 
information method of presentation which displays imaging information about this 
image pick on an image pick currently displayed on a displayand is characterized by 
what it is made to move to a position of a request on an image pickand imaging 
information currently displayed on said image pick is displayed for. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the display auxiliary function 
of the imaging information displayed with an image pick about electronic camera 
apparatussuch as a digital camera. 
[0002] 

[Description of the Prior Art]In a film-based camerathere are some which the latent 
image on a film projects the date and exposure time caudadand reproduce them under 
the developed picture at the time of an image pick-up. When it has an image display 
device with an electronic camera apparatus and a reproduced image is displayed on a 
screenthere are some which can display imaging informationsuch as the date and 
imaging timebut. In such an electronic camera apparatuswhen recording a picture on 
recording mediasuch as a flash memoryat the time of an image pick-upimaging 
information etc. are recorded on a recording medium apart from a pictureand a picture 
and imaging information can be displayed on displayssuch as a liquid crystal displayat 
the time of reproductionbut it is displayed on a fixed position. 
[0003] 

[Problem(s) to be Solved by the Invention]Since the display position of imaging 
information was fixed to the specific position of a screen in the conventional 
electronic camera apparatuswhen it was going to display imaging informationit lapped 
with the object imageand the fault that a display had to be given up had arisen. 
[0004]moreover — even when imaging information and an object image do not 
lapeven if there would be a position as which imaging information is displayed on the 
layout of a picture plentifully also in the case which is not preferred and he would like 
to display imaging information also in such a case — not giving up — it not obtaining 
but as a resultThere was a problem that a user with an inconvenient feeling would not 
use an image pick-up display function. 

[0005]This invention is made in order to solve the above-mentioned fault and a 
problemand when it displays imaging informationit aims at offer of an electronic 
camera apparatus and the image pick method of presentation whose display was 
enabled in the position of the request on an image pick. 
[0006] 

[Means for Solving the Problem]In an electronic camera apparatus which displays on 
a display an image pick which the 1st invention incorporated with an image sensor in 
order to attain the above-mentioned purposelt has an imaging information displaying 
means which displays imaging information about this image pick on an image pick 
currently displayed on said displayand an imaging information transportation device 
which moves imaging information currently shown by this imaging information 
displaying means to a position of a request on said image pick. 
[0007]Have a memory measure which memorizes display position information which 
shows a display position of imaging information moved by said imaging information 



transportation device in an electronic camera apparatus of an invention of the above 
1 stand said imaging information displaying meanslt may be made to display said 
imaging information on a display position according to display position information 
memorized by said memory measure. 

[0008]Memorize two or more sets of said memory measureand display position 
information of imaging information about an image pick incorporated with said image 
sensorand this image pickand this imaging information said imaging information 
displaying meansWhen an image pick memorized by said memory measure is displayed 
on a displayit may be made to display imaging information memorized corresponding to 
an image pick currently displayed on a display position according to display position 
information memorized corresponding to this imaging information. 
[0009]It may be made for said memory measure to memorize two or more sorts of 
imaging information about this image pickand display position information for every 
imaging information of these two or more kinds corresponding to each image pick. 
[001 0]lt has an input means which allocated a position detecting element on a screen 
of said displayand may be made for said imaging information transportation device to 
move imaging information to a position of a request on an image pick in each above- 
mentioned electronic camera apparatus using said input means. 
[001 1]In an electronic camera apparatus which displays on a display an image pick 
which the 2nd invention incorporated with an image sensorlt has an imaging 
information displaying means which displays imaging information about this image pick 
on an image pick currently displayed on said displayand a character size alteration 
means which changes character size of imaging information currently shown by this 
imaging information displaying means. 

[0012]The 3rd invention is the imaging information method of presentation which 
displays imaging information about this image pick on an image pick currently 
displayed on a displayit is made to move to a position of a request on an image 
pickand imaging information currently displayed on said image pick is displayed. 
[0013] 

[Embodiment of the Invention]<Example of device appearance> drawing 1 is an outline 
view showing the appearance (example of back appearance) of the digital camera as 
one example of the electronic camera apparatus of this invention. The mode change 
buttons 31-33the plus button 34the minus button 35and the shutter button 36 for 
mode management selection are allocated by the main part upper surface of the 
digital camera 100. The electric power switch 37 and record/reproduction mode key 
38the liquid crystal display section 41 that consists of liquid crystal display 
elementsand the transparent position detecting sensor 45 allocated on the liquid 
crystal display section 41 are allocated by the back. The sign 71 is an example of 
imaging information (this example image pick-up date). The imaging lens part and the 
finder part are provided in the front face which is not illustratedand the video output 
terminal and the cell storage port are provided in the pars basilaris ossis occipitalis 



which is not illustrated. 

[0014]<Example of circuitry> drawing 2 is a block diagram showing the example of 
circuitry of the digital camera as one example of the electronic camera apparatus of 
this invention. By drawing 2 the digital camera 100 has the optical system 11 the signal 
conversion section 12the signal processing part 13DRAM(dynamic memory) 14the 
imaging information Records Department 15the control section 20the final controlling 
element 30the indicator and input part 40and the flash memory 51. 
[0015]The optical system 1 1 carries out image formation of the light flux of the object 
image condensed via the imaging lens on the image sensor (CCD) of the latter signal 
conversion section 12 including an imaging lensan automatic diaphragm mechanismetc. 
[0016]The signal conversion section 12 changes into an electrical signal the picture 
which carried out image formation to CCD via the optical system 1 1 of the preceding 
paragraph including CCDa signal transformation circuitetc.changes it into digital 
dataand is outputted a fixed cycle. 

[0017]The signal processing part 13 processes the output from the signal conversion 
section 12gets signal componentssuch as digital luminosity and a color difference 
multiplexer signal (YUV data)transmits YUV data to the appointed field of DRAM14and 
develops. The YUV data currently written in DRAM14 in the case of record-keeping is 
readJPEG compression processing is performedpreservation record is carried out at 
the recording medium 51 an expansion process is performed to the image data by 
which preservation record is carried out at the recording medium (flash memory) 51 
at the time of reproductionand YUV data is reproduced. 

[0018]the imaging information Records Department 15 consists of memories — image 
pick-up time and image pick-up conditions (a focal distance and a field angle.) Match 
shutter speedthe distance to a photographic subjectand imaging informationsuch as 
environment information (temperaturehumidityan altitudeetc.)such as imaging mode of 
photographyclose photographingetc.existence of stroboscope useand existence of a 
shaking hand functionand the usually picturized pictureand. The imaging information 
record which matched the propriety of presenting of imaging informationthe display 
position (coordinates on the liquid crystal display section 41) of imaging information to 
displayetc. is recorded ( drawing 3 ). The imaging information Records Department 15 
may be made into the flash memory 51 and oneand it may constitute so that it may 
secure as a specific region on the flash memory 51. 

[0019]The control section 20 has microprocessor composition with CPURAMROMa 
timeretc.and CPUControl the digital camera 100 whole by the control program which 
connects with each above-mentioned circuitpower supply changeover switch which is 
not illustratedetc. via a bus lineand is stored in ROMand. Execution control for 
execution of the imaging information setting-out means stored corresponding to the 
condition signal from the final controlling element 30 in the execution control of each 
function of a digital camerafor examplethe execution control in the various modesand 
ROMan imaging information displaying meansetc.etc. are performed. 



[0020]If the final controlling element 30 uses various kinds of buttonsswitchesetc. as 
shown in drawing 1 as component part and these switches or buttons are operateda 
condition signal will be sent out to the control section 20. 
[0021 ]The indicator and input part 40 between the liquid crystal display section 
(screen) 41 which consists of liquid crystal display elementsVRAM(Video RAM) 42and 
liquid crystal display section 41 and VRAM42. it is — a control section — 20 — from 
— VRAM — 42 — image data — write timing — and — a liquid crystal display 
section — 41 — a display timing signal — generating — a timing generator — ( — TG 
— ) — 43 — and — a position detection sensor — 45 — having — ****. Presenting 
of the menu indication for selection at the time of processing selection besides the 
object image display at the time of an image pick-up and the reproduced image 
display at the time of reproductionimaging informationetc. is possible. 
[0022]The position detection sensor 45 consists of switch elementssuch as a 
transparent touch electrodeSince the portion which touched when two-dimensional 
allocation was carried out so that the liquid crystal display section 41 top might be 
coveredand the user touched with a touch pen or a finger will be in the state of oneit 
can know which position on a screen had a touch by investigating the state of each 
switch element which constitutes the position detection sensor 45. 
[0023]The flash memory 51 records the image data from the signal processing part 
13etc. The imaging information Records Department 15 is also securable on the flash 
memory 51. 

[0024]<Example of composition of the imaging information Records Department 
drawing 3 is the example of composition of the imaging information Records 
Department 15 a shown explanatory viewand in the imaging information Records 
Department 15. The image number column 151 the imaging information display flag 
column 152the imaging information column 153-1..153-nThe display information 
record 150-1 containing the imaging information display position column 154-1. .154- 
nthe displayed-character-size column 155-1..155-nthe character style column 156- 
1..156-netc...150-m are provided for every image pick. 

[0025]The image number or stored address of an image pick is memorized by the 
image number column 151 the imaging information display flag column 152 — the kind 
of imaging information — ( — flag column 152-1 152-2 for n)..152-n are providedwhen 
imaging information requires a displaya corresponding flag is considered as one 
(=1)and a corresponding flag is set to OFF (=0) when not requiring a display. 
[0026]The imaging information of the picture concerned is recorded on the imaging 
information column 1 53—1 ..1 53— n. As an example of picture informationthere are the 
imaging mode of a focal distancea field angleshutter speedthe distance to a 
photographic subjectusual photographyclose photographingetc.stroboscope condition 
of useexistence of a shaking hand functiontemperaturehumidityan altitudeetc.and it 
can set up suitably according to the kind of digital camera. In this exampleit is 
considered as image pick-up timea focal distancea field angleshutter speedand the 



imaging information that can usually display six kinds (n= 6) of imaging information of 
the imaging mode of photographyclose photographingetc.and stroboscope condition of 
use on explanation. And at the time of the image pick-up of an image pickthese 
imaging information is acquired from the code etc. which show the value detected or 
generated and the state where it was judgedand is written in the column of 
correspondence of the imaging information column 153 in the time of record. In image 
pick-up time and the imaging information column 153-2at the imaging information 
column 153-1 Namelya focal distance (F value)In the imaging information column 153- 
3stroboscope condition of use (code) is recorded on imaging mode (code) and the 
imaging information column 153-6 by shutter speed (S value) and the imaging 
information column 153-5 at a field angle (value) and the imaging information column 
153-4. 

[0027]the imaging information display position column 1 54—1 .J 54— n are provided 
corresponding to imaging information — the display start position on the liquid crystal 
display section 41 — {(x1y1) .. (xnyn) — } is written in. Each display start position is 
rewritten in the position (coordinates) on the specified screen about the imaging 
information as which the user specified the display position after image 
restorationalthough the coordinates of a predetermined display position (for 
exampleposition of either and the center of the screen bottom of four corners) are 
set up by the time of an image pick-up. 

[0028]The size of the character with which it is provided corresponding to imaging 
information and corresponding imaging information is expressed is expressed with the 
rate over prescribed sizeand the displayed-character-size column 1 55—1 ..1 55— n are 
stored. Each character size is replaced in the specified size (comparatively) about the 
imaging information as which the user specified expansion/reduction of the character 
after image restorationalthough predetermined character size (setting-out code =1) is 
set up at the time of an image pick-up. 

[0029]It is provided corresponding to imaging informationthe character style of the 
corresponding printable character of imaging information is codedand the character 
style column 1 56—1 ..1 56— n are stored. The character style of each character is 
replaced with the specified character style (code) about the imaging information as 
which the user specified character style after image restorationalthough 
predetermined character style (setting-out code =1) is set up at the time of an image 
pick-up. in addition — being common to each picture in character stylealthough 
character style is made to correspond to each imaging information in this example — 
also carrying out (namely — considering it as the one character style column 156 to a 
picture) — it is good and character size and character style may be fixed. A displayed 
character size and character style match with a codeand are beforehand registered 
into the recording medium of ROM. 

[0030]The <imaging information setting-out means and imaging information displaying 
means> control section 20Based on the imaging information setting-out means 110 



shown in drawing 4 (a)record automatically predetermined imaging information and its 
initial value for a display on the imaging information Records Department 15 at the 
time of an image pick-upand by the imaging information displaying means 120 shown 
in drawing 4 (b) at the time of image restoration. A desired picture is displayed on the 
position of the request on a screen with the character size and the character style of 
a request of desired imaging information among each imaging informationand the 
imaging information Records Department 15 is updated with a users specification 
(selection) value. 

[0031] Although the imaging information setting-out means 110 and the imaging 
information displaying means 120 can also be constituted from hardware circuitrythey 
constitute those means from a program at this example. A certain module may be 
constituted from hardware circuitryand it may be made to constitute other modules 
from a program among each module of the imaging information setting-out means 1 10 
and the imaging information displaying means 120. When the imaging information 
setting-out means 110 and/or the imaging information displaying means 120 are 
constituted from a programeach of these modules are recordedfor example on ROM 
of the control section 20and execution control is carried out by CPU under control of 
a control programand they realize image output processing of this example. Drawing 4 
is a block diagram showing the example of composition of the imaging information 
setting-out means 110 and the imaging information displaying means 120(a) shows the 
example of composition of the imaging information setting-out means 1 10and (b) 
shows the example of composition of the imaging information displaying means 120. 
[0032][Imaging information setting-out means] The imaging information setting-out 
means 110 has the imaging information temporary storage means 1 1 1 and the imaging 
information recording device 112as shown in drawing 4 (a). The imaging information 
temporary storage means 1 1 1 makes predetermined information imaging information 
among the values and the states where it is judged which are detected or generated 
under a recording modeAt the time of the image pick-up of an image pick (at the time 
of depression of the shutter release 36)it memorizes in the imaging information 
column of the correspondence of an imaging information buffer (the same format as 
the imaging information column of the imaging information record 150) established on 
RAM [ of the control section 20 ]or DRAM 14. 

[0033]For exampleimage pick-up time is generable with an internal timer and the date 
generating module (program) known well. Thenthis generation value is memorizable in 
the 1st imaging information column of an imaging information buffer. Since a focal 
distancea field angleand shutter speed can be obtained from the control value of the 
optical system 1 1 at the time of an image pick-upthese values are memorizable in the 
2nd - the 4th imaging information column of an imaging information buffer. Since 
imaging mode can be distinguished from the operating condition (state code) of a 
mode selection buttonas it was usually called photography ->0 and close 
photographing ->1it is codedand can be memorized in the 5th imaging information 



column. Also about stroboscope condition of usethe case of those with stroboscope 
use (=1) and others is coded as having no stroboscope use (=0)and the case where 
both the states (state code) of a stroboscope setting button and a shutter release 
are one (=1) can be recorded. 

[0034]At the time of the record-keeping of the picturized picturewrite the image 
number i of the picture concerned in the image number column 151 of imaging 
information record 150-iand the imaging information recording device 112 writes the 
memory content of an imaging information record buffer in the imaging information 
column 153and. An initial value (=0) is written in the imaging information display flag 
column 152and an initial value (predetermined value) is written in the imaging 
information display position column 154the displayed-character-size column 155and 
the character style column 156. 

[0035] Drawing 5 is a flow chart which shows fundamental operation of the imaging 
information setting-out means 110. Firstthe control section 20 investigates the status 
flags of each button of the final controlling element 30and it judges whether the 
shutter release 36 was operated by the recording modeand when operatedit shifts to 
S2 as that by which the image pick-up was madeand when that is not rightit 
continues an image pick-up waiting state (S1). 

[0036]By the above Slwhen the shutter release 36 is operatedWhile in the imaging 
information of the picture detected or generated under a recording modeor the state 
where it is judgedit memorizes in the imaging information column of correspondence 
of an imaging information buffer by making predetermined information (this example 
six kindsimage pick-up timea focal distancea field angleshutter speedimaging modeand 
stroboscope condition of use) into imaging information (S2). Nextit investigates 
whether the record-keeping to the flash memory 51 (recording medium) of an image 
pick finishedwhen record-keeping finishesit shifts to S4and when not having finishedit 
continues a waiting state (S3). 

[0037]When the record-keeping of an image pick finishes it as the above S3The image 
number i of the picture in the image number column 151 of imaging information record 
1 50— L Write the memory content of an imaging information buffer in the imaging 
information column 153and (S4)Record to the imaging information Records 
Department 15 is performed by writing an initial value (=0) in the imaging information 
display flag column 152and writing an initial value (predetermined value) in the imaging 
information display position column 154the displayed-character-size column 155and 
the character style column 156 (S5). 

[0038][Imaging information displaying means] The imaging information displaying 
means 120 has the alteration means 124such as the display information selecting 
means 121 the display position determination means 122the display information 
transportation device 123and character sizeand the imaging information update means 
125 againas shown in drawing 4 (b). Firstat the time of image restorationthe display 
information selecting means 121 takes out the contents of imaging information record 



150-i corresponding to a reproduced image (image number i)and is an imaging 
information record buffer (it is provided on RAM [ of the control section 20 ]or 
DRAM14and). It writes in for being in the same format as the imaging information 
record 150. 

[0039]Nextthe case where a user expects the additional display of imaging information 
to a picturewhen it desires to change the imaging information about the reproduced 
image in which imaging information is already addedand whenCarry out a screen 
display of the selection menu (or imaging information) of imaging informationdemand 
selection from a userand display on the initial display position (this example lower 
right ( drawing 7 )) on a screen by making into display information imaging information 
which the user choseand. The display flag of correspondence in the imaging 
information selected among each display flag of the imaging information display flag 
column of an imaging information record buffer is made one (=1). Imaging information 
selection / display example is mentioned later ( drawing 7drawing 8 ). 
[0040]If the neighborhood of a position of the request on a screen is touched with a 
touch pen or a finger after the display position determination means 122 touches a 
thing to move to among the imaging information as which the user is displayed with a 
touch pen or a fingerSince the coordinates of the position of the imaging information 
and the coordinates of the position of the touched request are detected by the 
position detecting sensor 45The place (position of a movement destination) where it 
was touched is obtainedthe display start position (xy) after movement of imaging 
information is determined as the position of imaging information to move based on 
this detection value based on thisand that display start position is written in and 
updated in the display information position column corresponding to the imaging 
information concerned of an imaging information record buffer. 
[0041 ]The display information transportation device 123 moves and displays the 
imaging information starting position (xy) determined by the display position 
determination means 1 22 in the appointed imaging information (imaging information 
touched with the touch pen or the finger as imaging information to move to) on the 
display position made into a head ( drawing 11 ). 

[0042]The alteration means 124such as character sizeperform the display with the 
character size and the character style which were specified by the userand update 
the displayed-character-size column and the character style column of an imaging 
information record buffer. When not carrying out change specificationimaging 
information is expressed as the predetermined displayed character size and character 
style based on an initialized value. Character size etc. can be changedalso when 
[ both ] not moving imaging information and making it move ( drawing 12 ). The imaging 
information update means 125 rewrites imaging information record 150H of the image 
number i of the imaging information Records Department 15 by the contents of the 
imaging information record buffer by a user's selection after the end of a display of a 
reproduced image. 



[0043] Drawing 6 is a flow chart which shows fundamental operation (T3-T23) of the 
imaging information displaying means 120. When checking the picture picturized at the 
time of an image pick-upa user switches the mode to reproduction modetakes out the 
image data currently recorded on the flash memory 51 according to operation of the 
plus button 34 or the minus button 35 one by oneand reproduces a picture to the 
liquid crystal display section 41 (T1). The control section 20 displays on a picture the 
imaging information from which the display flag of the imaging information display flag 
column is come by off at the same time it writes j-th imaging information record 1 50— j 
(imaging information record of the image number of the picture which carried out the 
repeat display by T1) of the imaging information Records Department 15 in an imaging 
information record buffer. (T2). 

[0044]When a desired picture (image number j) is displayeda user is the composition 
(when imaging data is displayed on the reproduction screen) by viewing. When 
checking whether it is appropriate to display imaging information with the composition 
and the picture included imaging information and finishing checkingthe shutter release 
36 is depressed (T3). 

[0045]If the shutter release 36 is pushed by above-mentioned T3the control section 
20 investigates the display flag of the imaging information display flag column of an 
imaging information record bufferand when all display flags are OFFIt shifts to T5 as 
first new image pick (a user also contains the image pick which turned OFF all display 
flags behind) to perform display information selectionandin a display flag's one of at 
least oneimage pick setting out shifts as an already made reproduced image T8 (T4). 
[0046]By the above T4when all display flags are OFFdisplay the message and 
selection menu ( drawing 7 (a)) which ask the propriety of adding imaging information 
on a reproduced image at the liquid crystal display section 41 and a user s selection is 
urgedWhen adding imaging informationit shifts to T6and in not carrying outit ends 
processing (T5). 

[0047]A user s touch of the selection menu displayed on the liquid crystal display 
section 41 will choose / display the imaging information which the menu means (T6). 
After choosing desired imaging informationif the shutter release 36 is pushedimaging 
information will be become final and conclusivethe display flag of correspondence of 
the imaging information display flag column of correspondence of an imaging 
information record buffer is made oneand it shifts to T1 1 (T7). The details of imaging 
information selection / display action are mentioned later ( drawing 7drawing 8 ). 
[0048]By the above T4when there is at least one display flag of oneor [ displaying the 
imaging information corresponding to the display flag of one on the liquid crystal 
display section 41 with a reproduced imageand indicating whether to eliminate 
presenting of the imaging information simultaneously ] — or the selection menu which 
asks whether the kind of imaging information to display is changed or it adds is 
displayedand a user's selection is urged (T8). 

[0049]A user's touch any of the selection menu displayed on the liquid crystal display 



section 41 they are will perform the imaging information update process etc. which 
the menu means (T9). The imaging information it is displayed that operates the 
shutter release 36 is become final and conclusive after the end of an imaging 
information update processthe display flag of correspondence of the imaging 
information display flag column of correspondence of an imaging information record 
buffer is turned on and offand it shifts to T1 1 (T10). The details of imaging information 
change / display action are mentioned later ( drawing 9drawing 10 ). Hereit investigates 
whether the user touched the screenwhen it touchesit shifts to T12and when not 
having touchedit shifts to T1 5 (T1 1 ). 

[0050]If there is a touch of a screen by the above T1 lit investigates whether the 
touched position is a display position of imaging information based on the position of a 
touch electrodewhen a touch is shown in the display position of imaging informationit 
shifts to T13and when that is not rightit will return to T1 1 (T12). 
[0051]When a touch is shown in the display position of imaging information by the 
above T12it investigates whether the screen was touched furtherand it continues a 
waiting state until there is a touchwhen it shifts to T14 when there is a touchand 
there is nothing (T13). 

[0052]By the above T13when there is a touchmove and display the imaging 
information which determined the display position which makes the neighborhood of 
the position a display start positionand touched the position by T12and. It rewrites in 
the display position (coordinate value) after moving the contents of the imaging 
information display position column corresponding to the imaging information which 
moved among the imaging information display position columns of an imaging 
information record bufferand returns to T1 1 (T14). (therebyadjustment of the display 
position of imaging information which was division-moved and imaging information 
moved can be performed) 

[0053]It is investigated whether by the above T1 1 when a screen was not touchedthe 
shutter release 36 was depressedWhen the shutter release 36 is depressedit shifts to 
T16 as that by which the display position of the movement destination was 
checkedwhen not depressedit returns to T1 land it continues the touch waiting to a 
screenor the depression waiting state of the shutter release 36 (T15). 
[0054]When the display position after movement of the imaging information displayed 
on the screen is checkedChange menus ( drawing 12 (a))such as a printable 
characterare displayedand a user's selection is urged (T16)when a user chooses 
change of a displayed character sizeit shifts to T18and when it does not chooseit 
shifts toT19(T17). 

[0055]Perform expansion/reducing process of a printable characterby the above 
T16when change of a displayed character size is chosenexpand or reducedisplay an 
image pick-up characterand. An expansion (reduction) ratio is written in the printable 
character column corresponding to the imaging information which changed size among 
the displayed-character-size columns of an imaging information record buffer (T18). 



[0056]Nextit investigates whether there was any selection of a character style 
change menuwhen character style change is chosenit shifts to T20and when not 
chosenit shifts to T21 (T19). 

[0057]It changes into the character style which performed character style change 
processing and had the character style of the printable character of the imaging 
information concerned chosen by the above T19 when character style change was 
chosenand the code of the character style after changing into the character style 
column corresponding to the imaging information which changed character style 
among the character style columns of an imaging information record buffer is written 
in (T20). 

[0058]****** [ recording imaging data as that by which the character after change 
displayed on the screen was checkedif a user operates the shutter release 36 (T21) ] 
(.) namelythe imaging information Records Department 15 — it updates — in 
investigating (T22) and recording imaging datait updates imaging information record 
1 50— j of the imaging information Records Department 15 by the contents of the 
imaging information record buffer (T23). 

[0059]After touching the imaging information portion as which the user is displayed in 
the above-mentioned steps T1 1-T14 as the starting point (T1 1)If a touch pen or a 
finger is lifted from a screen by making the position of the request on a screen into a 
terminal point after touching a screen continuously (T12) (T13)The display position of 
the movement destination which makes the neighborhood of a terminal point a display 
start position is determinedand displays an image pick on the determined positionand. 
it rewrites in the display position (coordinate value) after moving the contents of the 
imaging information display position column corresponding to the imaging information 
which moved among the imaging information display position columns of an imaging 
information record buffer (T14) — it may be made like. 

[0060](Package movement of imaging information) Constitute the imaging information 
displaying means 120 from a flow chart of drawing 6 again so that division movement 
of the displayed imaging information may be performedbut. By constituting a display 
position decision processing module so that package movement of the imaging 
information may be carried out at Step T14 of drawing 6 in a movement 
destinationand being made to shift after the end of display position decision 
processing (T14) T15It can constitute so that package movement of the imaging 
information displayed in the imaging information displaying means 120 may be 
performed. [ two or more ] 

[0061](Display position adjustment of the imaging information after movement) 
According to the flow chart of drawing 6 correction of the display position of the 
imaging information after movement can be performed simply again. Namelysince it is 
constituted so that it may return to Step T1 1 after the display position decision 
processing in Step T14 of drawing 6 When the position of the imaging information after 
movement repeats T12-T14 about the imaging information after the movement 



concerned on the composition of a picture in the case which is not suitablethe user 
can correct or adjust so that the imaging information may be displayed on a proper 
position. 

[0062][Selection/display example] of imaging information Drawing 7 is an explanatory 
view of selection/display example of imaging informationand drawing 8 is a flow chart 
which shows Step T5 of drawing 6 and the example of the control section at the time 
of the imaging information selection / display processing in T6 of operation. By 
drawing 7 and drawing 8 explanation top imaging information is made into six 
kindsimage pick-up timea focal distancea field angleshutter speedimaging modeand 
stroboscope condition of useand the example which displays five kindsimage pick-up 
timea focal distanceshutter speedimaging modeand stroboscope condition of useis 
explained before long. 

[0063]If all display flags set to OFF by T4 of drawing 6 by T5-1as shown in drawing 7 
(a) at the liquid crystal display section 45the message 51 1 and the selection menus 
512 and 513 which ask the propriety of adding imaging information will be displayed on 
a reproduced image in a lower left corner of a screenand a users selection will be 
urged. If it touches any of the selection menus 512513 they are with a touch pen or a 
fingerthe touch electrode of the portion will serve as oneand the control section 20 
can judge which menu was selected by investigating the position of the touch 
electrode turned on. It shifts to T6-1 as what will indicate by imaging data here if the 
selection menu 512 is touchedThe message 611 and the selection menu 612613 
which ask the lower left corner of a screen about the propriety of presenting of the 
1st imaging information (a figure image pick-up time) as shown in drawing 7 (b) are 
displayedand selection (touch selection) is demanded from a user. 
[0064]By T6-2if a user touches the selection menu 612it will shift to T6-3 as what 
displays image pick-up timeand the image pick-up date data of the 1st imaging 
information column of an imaging information record buffer will be editedand as shown 
in drawing 7 (c)the image pick-up time 615 will be displayed on the lower right corner 
of a screen. The message and selection menu which ask the lower left corner of a 
screen about the propriety of presenting of the 2nd imaging information (this example 
field angle) by T6-4 are displayed simultaneouslyand selection is demanded from a 
user. 

[0065]If the selection menu of the direction which does not display a field angle is 
touched by T6-5it will shift to T6-7The message 621 and the selection menu 622623 
which ask the lower left corner of a screen about the propriety of presenting of the 
3rd imaging information ('focus' which means a focal distance by a diagram) as shown 
in drawing 7 (c) are displayedand selection is demanded from a user. 
[0066]In T6-8if a user touches the selection menu 622it will shift to T6-9 as that as 
which the display of the focal distance was chosenthe focal distance data of the 3rd 
imaging information column of an imaging information record buffer is editedand as 
shown in drawing 7 (d)it displays on the lower right corner of a screen. In this caseone 



step of image pick-up time 615 displayed previously is advancedand is displayed. The 
message and selection menu which ask the propriety of the 4th display (this example 
shutter speed) by T6-10 are displayed simultaneouslyand selection is demanded from 
a user. 

[0067]By T6-1 1 if the selection menu of the way which displays shutter speed is 
touchedit will shift to T6-12and the shutter speed data of the 4th imaging information 
column of an imaging information record buffer is editedand it displays on the lower 
right corner of a screen. In this casesince the shutter speed 635 has few display 
letter countsit is displayed after the focal distance 625 displayed previously. The 
message and selection menu which ask the lower left corner of a screen about the 
propriety of presenting of the 5th imaging information (this example imaging mode) by 
T6-13 are displayed simultaneouslyand selection is demanded from a user. 
[0068]By T6-14if the selection menu of the direction which displays imaging mode is 
touchedit will shift to T6-15and imaging mode is judged from the code which shows 
the imaging mode of the 5th imaging information column of an imaging information 
record bufferand an imaging mode name is displayed on the lower right corner of a 
screen. In this caseone step of display of the image pick-up time 615 displayed 
previouslythe focal distance 625and the shutter speed 635 is advanced at a 
timerespectivelyand is displayed. The message and selection menu which ask the 
lower left corner of a screen about the propriety of presenting of the 6th imaging 
information (this example stroboscope condition of use) by T6-16 are displayed 
simultaneouslyand selection is demanded from a user. 

[0069]If the selection menu of the direction which displays stroboscope condition of 
use is touched by T6-17As stroboscope condition of use is judged from the code 
which shifts to T6-18 and shows the stroboscope condition of use of the 6th imaging 
information column of an imaging information record buffer and it is shown in drawing 
7_(d)the stroboscope condition of use 665 is displayed on the lower right corner of a 
screen. It is drawing 7 (d)and the sign 625 shows a focal distance635 shows shutter 
speedand 655 shows imaging mode. After a displayit shifts to Step T7 and 
confirmation input (depression of shutter release 36) waiting by a user is performed. 
[0070]Although it was made to do display/selection of one at a time about each 
imaging information in the example of a display/selection of the above-mentioned 
imaging informationA selectable imaging information name is displayedand desired 
imaging information is chosen and it may be made display a selectable imaging 
information name altogether at oncechoose desired imaging informationand make it 
displayand to display according to the group of imaging information. As an image pick- 
up group's examplethere are image pick-up condition groups (a focal distancea field 
angleshutter speedimaging modestroboscope condition of useexistence of a shaking 
hand functionetc.)environment information groups (temperaturehumidityan 
altitudeetc.)etc. 

[0071][Imaging information change / display example] Drawing 9 is an explanatory 



view of imaging information change / display example in case imaging information is 
set as the reproduced imageand drawing 10 is a flow chart which shows Step T8 of 
drawing 6 and the example of the control section at the time of the imaging 
information change / display processing in T9 of operation. In drawing 9 and drawing 
10make explanation top imaging information into six kindsimage pick-up timea focal 
distancea field angleshutter speedimaging modeand stroboscope condition of useand 
three kindsimage pick-up timea focal distanceand shutter speedalready before long as 
imaging information for a displayThe example which newly chooses imaging mode and 
stroboscope condition of use from the picture 90 currently displayed as display 
information except for the display of shutter speed is explained. 
[0072]Since the image pick-up time 915the focal distance 916and the shutter speed 
917 are set up as imaging information it is already displayed that reproduces the 
picture 90 at Step T1 of drawing 6 as shown in drawing 9 (a)those imaging information 
is displayed. And since the display flag corresponding to image pick-up timea focal 
distanceand shutter speed serves as one among display flags by the judgment of 
drawing 6 of T4It shifts to T8-1 of drawing 10 as shown in drawing 9 (a)the message 
911 and the selection menu 912913 which ask the propriety of changing into the lower 
left corner of a screen the imaging information displayed on a reproduced image are 
displayed on the liquid crystal display section 41 and a user's selection is urged. 
[0073]If it will shift to T9-1 as what changes imaging information if a user touches the 
selection menu 912and the selection menu 913 is touched by T8-2processing will be 
ended as what does not change imaging information. 

[0074]By T9-1the control section 20 displays the message (for examplepush a 
shutter release to see you touch the indicative data to change) for making what is 
changed among the imaging information currently displayed on the liquid crystal 
display section 41 specifyand specification is urged to it. When it investigates whether 
the user touched the imaging information of the change target and touches by T9- 
2the imaging information is indicated by blink by T9-3. For exampleif the shutter 
speed 917 is touchedas shown in drawing 9 (b)it will indicate by blink. If the shutter 
release 36 is pushedit will shift to T10. And as it shifts to T9-4 and is shown in 
drawing 9 (b)the change menu 921922923 is displayed on a screen lower left corner. 
[0075]By T9-5if a user touches the change menu 921 (elimination)the display flag 
corresponding to the shutter speed of an imaging information record buffer will be set 
to OFF T9-6and the shutter speed 917 currently simultaneously displayed on screen 
Hiroshi Shimonaka by T9-7 as shown in drawing 9 (c) is eliminated. 
[0076]It returns to T9-1and if the focal distance 916 currently displayed on the 
screen upper right corner is touchedit will start blinkas shown in drawing 9 (c). Nextif 
a user touches the selection menu 922 (substitution) by T9-5it will shift to T9-8 and 
a blink indication of the imaging information (substitution candidate (this example 
imaging mode)) corresponding to the display flag of the following OFF state will be 
given. 



[0077]It will become the substitution O.K. if a user pushes the shutter release 36 by 
T9-9The display flag corresponding to the focal distance of an imaging information 
record buffer is turned OFF by T9-10and the display flag corresponding to imaging 
mode is made oneThe coordinate value of the display start position of an upper right 
corner is written in the imaging information display position column corresponding to 
the imaging mode of an imaging information record buffer by T9-1 1 imaging mode is 
become final and conclusive as imaging informationand as shown in drawing 9 (d)the 
focal distance 916 is replaced by the imaging mode 918. 

[0078]It returns to T9~1and if it touches under one step of an upper right cornerthe 
portion will begin blink. Nextif a user touches the selection menu 923 (addition) by 
T9-5it will shift to T9-12 and a blink indication of the imaging information (additional 
candidate (this example stroboscope condition of use)) corresponding to the display 
flag of the following OFF state will be given. 

[0079]It will become the addition O.K. if a user pushes the shutter release 36 by T9- 
1 3The one [ T9-14 / a flag ] at the time of front [ corresponding to the stroboscope 
condition of use of an imaging information record buffer ]The coordinate value under 
one step of an upper right corner is written in the imaging information display position 
column corresponding to the stroboscope condition of use of an imaging information 
record buffer by T9-15a stroboscope image pick-up state is become final and 
conclusive as imaging informationand as shown in drawing 9 (e)the stroboscope image 
pick-up state 919 is displayed under one step of the imaging mode 918. When the 
user pushed the shutter release 36 furtherit should be checked by T10 in imaging 
information changeand the selection menu 921922923 is eliminatedand it shifts to T11. 
[0080][Example of a moving display of a display position] Drawing 1 1 is an explanatory 
view of the example of the example of a moving display (change of a display position) 
of imaging informationas for (a)(b) shows the example of a division moving display of 
imaging informationand (c) shows the example of a package moving display for the 
imaging information ( drawing 7 (d)) displayed by imaging information selection / display 
action of drawing 8 . Although the image pick-up date 615the focal distance 625the 
shutter speed 635the imaging mode 655and the stroboscope condition of use 665 are 
displayed on the screen lower right as imaging information in drawing 1 1 (a)Since the 
image pick-up time 615 is superimposed and displayed on the image 91 of the cat of 
the picture 90an image pick-up date cannot be clearly seen. For this reasonthe 
display position of a part of imaging information 625i.e.a focal distancethe shutter 
speed 635the imaging mode 655and the stroboscope condition of use 665 is moved to 
the screen lower leftthe moving display of the image pick-up time 615 is carried out 
to a lower right cornerand it was made not to lap with the image 91 of a cat in the 
example of drawing 1 1 (b). 

[0081 ]In this caseif a user touches the position of a request of the screen lower left 
direction of a movement destination first after touching the head of the focal distance 
625the moving display of him will be carried out to the screen lower left direction by 



making into a display start position the neighborhood of the position which the focal 
distance 625 touched. The image pick-up date 615 is moved to a screen lower right 
corner by repeating the same operationand moving the display position of the shutter 
speed 635the imaging mode 655and the stroboscope condition of use 665next 
touching the image pick-up date 615touching a screen lower right cornerand directing 
a movement destination. Thussince imaging information is divided into arbitrary places 
and it can move to themimaging information can be prevented from lapping with a 
pictureand also imaging information is movable to a desirable position on the 
composition of a picture. 

[0082]The example of drawing 1 1 (c) bundles up the imaging information displayed in 
the imaging information displaying means 120and is moved[ two or more ] It is an 
example at the time of constituting so that it may displayand it is made to move to 
the collectively vacant lower left directionand all the imaging information 615i.e.image 
pick-up timethe focal distance 625the shutter speed 635the imaging mode 655and the 
stroboscope condition of use 665 are displayed. In this caseif a user touches the 
position of a request of the screen lower left direction of a movement destination first 
after touching the head position of the top image pick-up time 615The neighborhood 
of the position which the image pick-up time 615the focal distance 625the shutter 
speed 635the imaging mode 655and the stroboscope condition of use 665 touched is 
displayed on the screen lower left direction as a display start position of the image 
pick-up time 615. 

[0083][Examples of changesuch as a printable character] Drawing 12 is an 
explanatory view of the example of change of the character representation which 
displays imaging information (expansion / reductionand character style change)The 
example of the imaging information as which (a) was displayedthe example to which 
(b) expanded a part of imaging informationthe example to which (c) reduced a part of 
imaging informationand (d) are the explanatory views of the example which changed a 
part of character style of imaging information. 

[0084]In drawing 1 2 (a)the image pick-up date 615the imaging mode 655and the 
stroboscope condition of use 665 are displayed on the screen lower right as imaging 
informationand the focal distance 625 and the shutter speed 635 are displayed on the 
screen upper right. By drawing 1 2 (a)a touch of the change menus "it carries 
out"such as a printable characterwill display the printable character change selection 
menus 1201-1202 and 1203 shown in drawing 12 (b) - (d). If the imaging information 
(this example the focal distance 625 and the shutter speed 635) to which a user 
wants to touch the selection menu 1201 (expansion)next to expand first is 
touchedrespectivelythe enlarged display of them will be carried out ( drawing 12 (b)). If 
the imaging information (this example the image pick-up date 615the imaging mode 
655and stroboscope condition of use 665) to which a user wants to touch the 
selection menu 1202 (reduction)next to reduce first is touchedrespectivelythe 
reduced display of them will be carried out ( drawing 12 (c)). If the imaging information 



(this example the imaging mode 655 and stroboscope condition of use 665) a user 
wants to touch the selection menu 1203 (character style change)and to change 
character style first is touchedrespectivelythose character style will be changed. 
When the changed character style is not a desired thinga touch is repeated to the 
selection menu 1203 and character style can be changed into it one by one ( drawing 
11(c)). 

[0085]By the above-mentioned printable character changewhen the blank part which 
displays imaging information is not enoughit can reduce and displayor on the 
composition of a picturewhen expansion of a printable character is desirableit can 
expand. Character style can be changed when change of balance top character style 
with a picture is desirable. In order to solve this problemwhen a user chooses the 
color of character on screen of imaging informationit is made to carry outsince the 
printable character of imaging information becomes hard to see when the color of an 
image pick (imaging information display portion) and the color of imaging information 
are similar change setting out suitably. 

[0086]Although this example explained the case where a user did change setting out 
of the display position of imaging informationcharacter sizethe character coloretc. by 
manual operationthe position of the photographic subject in an image pick and the 
color of an image pick are distinguished automaticallyand it may be made to change 
automatically the display position of imaging informationcharacter sizea character 
coloretc. 

[0087]For exampleby recognizing the photographic subject in an image pick by outline 
detection etc. Control to move imaging information to the position which does not lap 
with a photographic subjector in order to keep imaging information from lapping with a 
photographic subjecta reduction change of the character size of imaging information 
is madeor it controls to make an expansion change of the character size of imaging 
information at the maximum within limits which do not lap with a photographic subject. 
An object part can be recognized for the portion which changes into said outline 
detection and is [ in the image pick ] to the point. Although the movement destination 
of imaging information was specified by the touch inputit may be made to specify the 
movement destination of imaging information in this example by displaying cursor and 
moving cursor by key operation on a liquid crystal display section. Although one 
example of this invention was described abovethis invention is not limited to the 
above-mentioned exampleand it cannot be overemphasized that various modification 
implementation is possible. 
[0088] 

[Effect of the Invention]As explained abovesince the displayed imaging information is 
movable to the arbitrary positions of a screen according to this invention according to 
the electronic camera apparatus of the 1st inventionalso when a duplication indication 
of a picture and the imaging information is givenimaging information can be displayed 
on the position which does not lap with an image pick-up. 



[0089]Since desired imaging information is movable to the arbitrary positions of a 
screen according to the electronic camera apparatus of the 2nd inventionthe imaging 
information according to a picture can be displayed. Also when a duplication indication 
of a picture and the imaging information is givenimaging information can be displayed 
on the position which does not lap with an image pick-up. Since division movement of 
the imaging information can also be carried outimaging information can be displayed 
on a desirable position on the composition of a picture in this case. 
[0090]Since the displayed character size of imaging information can be changedalso 
when an operating space is narrowit can reduce and display. Imaging information can 
be displayed on a position more desirable than the composition top of a picture by 
change of character size. Since character style can also be changedsuitable 
character style can be chosen and displayed according to a pictureand the imaging 
information which was able to take harmony of the picture on composition can be 
displayed. 

[0091]Since the kind of imaging information displayed in the case of the check of an 
image pick can be chosen or the kind of imaging information by which it is indicated 
by change can be changed into reproduction of a picturethe imaging information which 
suited the picture can be displayed. Since preservation/change of the display position 
of imaging information can be performedreexamination of a display positionetc. can be 
performed at the time of reproduction. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline view showing the appearance (example of back appearance) 
of the digital camera as one example of the electronic camera apparatus of this 
invention. 

[Drawing 2] It is a block diagram showing the example of circuitry of the digital camera 
as one example of the electronic camera of this invention. 
[Drawing 3] It is an explanatory view showing the example of composition of the 
imaging information Records Department. 

[Drawing 4] It is a block diagram showing the example of composition of an imaging 
information setting-out means and an imaging information displaying means. 
[Drawing 5] lt is a flow chart which shows fundamental operation of an imaging 
information setting-out means. 

[Drawing 6] It is a flow chart which shows fundamental operation of an imaging 
information displaying means. 

[Drawing 7] It is an explanatory view of selection/display example of imaging 
information. 

[Drawing 8] lt is a flow chart which shows the example of the control section at the 



time of imaging information selection / display processing of operation. 

[Drawing 9] It is an explanatory view of imaging information change / display example. 

[Drawing 10] It is a flow chart which shows the example of the control section at the 

time of imaging information change / display processing of operation. 

[Drawing 1 1] It is an explanatory view of the example of the example of a moving 

display (change of a display position) of imaging information. 

[Drawing 12] lt is an explanatory view of the example of the example of change 

(expansion / reductionand character style change) of the character representation 

which displays imaging information. 

[Description of Notations] 

15 Imaging information Records Department (display information storage means) 
40 Indicator and input part (a displayan input means) 
45 Position detecting sensor (input means) 
100 Electronic camera apparatus 

121 Display information selecting means (an imaging information selection display 
meansimaging information storing means) 

122 Display position determination means 

123 Imaging information transportation device (imaging information moving display 
means) 

124 Alteration meanssuch as character size (a character size alteration 
meanscharacter style alteration means) 

125 Imaging information update means (position information update means) 
150 Imaging information record (information for a display) 
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K+-3 8^ ^ B B B a^E?^6^^jS B B B a^S|54 1 

S9iii(cttaMiiu>xajfe«fctf7 3"r>^-wtfiftw-5n 

[0 0 14] <0»«figffi|>H2tt, *«B<DW?** 

014, Jt^JRI 1, flHMHMM 2, fi^5aS951 3, 
dram ($r-f*5v**ty-) 14, i§<SHffgfasi 

915, {&JD952 0, Hf^S3 0. «/tU»«A*»4 
[0 0 15] ft££1 1 (4, HftUVXSJtfilMftiJ 

©3tt**«SO«*a»ffl 1 2a)jMMRT (CCD) ± 
[0 0 16] fll^Sftffil 2(4, CCDfcitfifEft 

raw a, Asev/nAliO^r 1 1 -fc/Vi -r r r m-fctie. 



[0 0 17] m#5aSgP1 314, 2frS<7> 
Hi7]^4ftSLT, T : J$)\t<JM&. ftS^Uf-TV^A 
im (YUVf-5) «©ffi*ja#*ST* YUVf- 

* « d r a m i 4 o»£flus/\ie£ u smr $ 

fc, gB8ft&4)IS£ D R A M 1 4lCft&$tlTl^SYU 
Vr-*£!f!*tiiLTJ P E GEflS$a§£8iLTfE®$« 

t'J-) 5 1 lcfiH£EM£hTi^«H1^--*lcfKMa 

[0 0 18] AMff $6131133 1 Stt^'J-frSfcD, 
8HftBP§. flHI&tt (MAE*. B3u ->*«y*-it 

HHflffil (iRfi. Sit. K£$) H©ffi^1f?g<!:}t^L 

«fctf«^r*««i»«©«sffi« (»ft«s»4 1±© 

(03) „ fefc, fflfeffiRIBSSM 5^7^'>->a/ : E 
'J-5 1 t-»tU 75v>a**'J-5 i ±a>we 

[0 0 1 9] ftJMB2 0l4CPU, RAM, ROMfeJ; 

Lfc7-f 7 □ 7p -b y L 
TfcU, C P U 14, ±2©£0K£«fctfB,TX*lMta5 
fll^'f'yfW<:AX7'r>*^LT!«JIU ROM 

1 0 0^flcfl!)IW»*tT*3iftlC, HfMU3 0fr5©tt 

«*tf» SSt- KOj|ff»J»^ROMrtlctt«*ftfe 

w»iiffiisfis#afe«fci«i«t»aa*#ss©ii?T©rc 

[0 0 2 0] J*ftgP3 0l4, H1l=SLfcJ:3ft«i© 

[002 1] SUSHIS AflSH 4 0l4& B e B lUf^ : FfrS& 
«*ft«SaU (BiS) 41, VRAM (fx* RAM) 
4 2, $A£/iTO4 1 tVRAM4 2(DP^lC^oT$'Jiai 
3J2 AM4 2A.©g|«r-*0»a*^-r5 

>-7'fcj:y : jS B 3 B a^a54 1 ^(D^z y<?im%£ 

^ y?z/x%.ls—$ (TG) 4 3, fcitftt 

■«ai-b>^4 5**LTfey» m&moimim&m 

[0 0 2 2] ffiB£U-te>+M5l4fflBtt0*<5*-yf- 

mfii^©7 jv+mi-frttv. m&*m& 4 1 

5«fc5lc2^7cKS*tl, ffiffl#^^y^752lM4fl 



Best Available Copy 



[0 0 2 3] 77'y>i>t l J-5 IttAWBIM 3 

u - 5 1 ±icjf®tt«iB^a5 1 s «w*r 5 C <t fc?* 

So 

[0024] <aftitffiiBas0!>«Affi>ia 3 1* % 
nranemi s nm&mz*t8fflm?& y . »«if$B 

RIMM Slcti. ®#S^ffi! 1 51, a«1t«a3*77 
7*1 5 2, |«Mt«*1 5 3-1. • •, 153- 
ru ttftlffffiS^ffitlfl 154-1, • • . 154- 
ru *58fc*"tf-fXai 5 5-1 . • •. 155-n, 
?«i|156-1, ■ •. 1 5 6-n***<5«SMWB 
HI- K1 5 0-1. ••, 1 5 O-mtfflHKiSttS^ 

[0 0 2 5] SHWfffiai 5 1 (ciig*M©jM*4 

i s 2izitm&titm<omm m #©757«bi 52- 

1, 15 2-2, • ■. 1 5 2-ntffgtf5tU WftlR 

«<«K%*»r*«*i=tt««:r *7 5 > (= 

1) t*tu *if**ELft^»£lEttmT*757W: 
*7 (=0) 

[0 0 2 6] »W«8«1 5 3-1. ••. 153-n 
KI*attatro&mimtfEa«ti«. aaffi«©fll£: 

©S08L aBSKfriSaaaire©***- h\ Xhn 

*«am #»ft«a©**L sjg> aa* xov^ 

**ttfl?H\ IH"E±. Jiff! BBS. Mitum* MM. > 

x h p ffffiflitttt® 6 ( n = 6 ) (Da«nm«s^ 

l*. aaaa©aaRtt:* *ttaE(^l*£jS£tifc«**J 

a*nfc«a*3vr:i- Kf^snstu saaisicaa 
aaai 5 3©»ji5o«iic»a*ti*. r*t>*, a® 

ffi&fl 15 3-1 ICttSfijB^ «ft1f«fl 153-2 
(Fffl) , fffkltflflll 5 3-3lCteIiA 

(fit) x aaffigffll 5 3-4lCti5/+y^-iSJB (S 
fit) . iM1ff«Ml 5 3-Sltliffidi^-K (P- 
K) , ffftflffiHl 5 3-6tCttXhP#«ffl«« (=1 
— K) tfE«*ti*. 

[0 0 2 7] aaa&SaM&Bffl 15 4-1. • • . 1 
5 4-nli, JMJflttB»c3*tSLTWt6ti. jSh^^^SP 
4 1 ±7©^l»&ffia { (x 1 . y 1 K •• (x 
n, yn) } tfS&Stl*, SS^BateffiSlia&Bf K 

•tymsoa^ffiH («*tf, eara©^-fftfr-s\ us 

attKttaatfa^BftBaLfcBBMBlco^TIi 
»aLfcBB±©ffiB ClflD T'S&TtSft^o 



5 - n aaftflHB(c»«LTB(t6tu »JSr«»ftiff 

a^atarx?©* -r x/fflweiM Xfcjrr *»j£-t?a 

fo*tiTtttt*n*o «¥1t-rXtt«W«(cttBfSO 

s&pmx (KSn-K=i) im%.ttiz&* a&jf 
*au:««atfX¥©a*/i8'.h*»aLfc»aa«u: 
wTitm£LtcV'(x ens. 

[0 0 2 9] ^ftffiai 5 6-1, ••. 156-ntt, 

UliWcttlfitOW (K*a-K=l) tf«36*n 
o^TttflttLfcW (n-K) TBS&TlSn*. % 

9ttBl 5 6*1ffliLT) tcfc<, Sfc, x**-rx 
a«fctf*«*BeShT^T«feJ:i\ a5B»tf 
-TXfiJ:tf*#tt=l- KtSlS-JWrMR OM©fB^ 

[0 0 3 0] <tM1ff«BK]g#e^J:lflMtinB«'7# 

a>affliS2ott 04 (a) tcs-ra»«asss#a 

I 1 0£S^T&m3^0>aB11M&<l:tf?©a 

Trsmmmmzmmmmim® 1 5 k gsiiBis u a«?f 

£BSfc, 04 (b) tC,Tx-rffifl5m$Ba/Tx#l8:1 2 0K<fc 

y> ma©Haico^T*a«afflffl35i?ra©a«1f 

«*ma©x*iMX£<fctf*(rt?ffiffi±©aa©ffiB 
tc^^^sctfti;:. aait mm® 1 s^h-^ji 

* GBR) aTWT*. 

[0031] aaaaaa^ai 1 o£j:uaaffi&a 

jS*«1 2 0U\ /\-K*X70»?«ar*C£ , fc't? 

* 5 tf*WMI?(i*tl 6 ©¥ ®4 Xp 7^ AT-tgfiK L 
TU5o jf®tll8iS^#S1 1 OfccfcU-'ffi^lfffi 
a^#S1 2 0(D^ : Ev' , iL-;KD5-5^?. : Ev' , a-;U4 
/\-K9i7H»T, ■?-©fte© ; Ev' , a-;U4XP75A 

I I os*tf/$fctta«ni««w#ai 2o*xp7 

tfW»W2 0OR0M[C|BI»*tU *JffllXP77Zx©P 
> h P -;UTT C PUlC<feU Hff*Jffll* tl. *HJ6(5iJa) 

1 ofc<fci;ai®if«^#ai 2o©«u8«i*sr7p 

v 7 H7?» U , ( a ) liffifUtf «I£^#I8 1 1 0 ©^b£ 

mz* u ( b ) ii««!i9«a^#a 1 2 0 ©fli^fiij^ 
[0032] mmmsm^ m mmm mmm^ a 1 

1014, 04 (a) iai*r*3lc, «(liii$B-I^IB1g# 
SI 1 1*i«fetfffl®1fSl!BS#ai 1 2**LT^«. 
ffi^1f$B-^IB1t#ai 1 Hi, i3Ht— KTTttJOaE 

ii^lf^ctLT, tt«Da©tlft« 



Best Available Copy 



AM 1 4±lC|£l>7b ftfcttttflHB / b77 (fifffitt U 

[oo3 3] »«HB*ttrta*'r?-fid:ifJ: 

©iBIOBBBWBfciBtt?**,, JRUSSBi. 

■a. -> v «> * -ws\tmmv&xK&& 1 1 <of&j 

Bffifr C £ T* * £ OT, C ti b ©fil^Ji^lf fg 
/f9 7 7®2ffg~4*g®M1Mflti:E1l?««. 

just-R*, *-m&x*y<ow&m m 

ttu-K) *»S*|jWT**©T» ilSHi^O, &g& 
B-» 1 <!: J: 5 K H - Kft LT 5 #g OHfiilt $Bffl 

— K) tf»tc*> (=1) OH&«hP#«ffl*'J 
(=1) , fOttom«Xha#ttfl4:l (=0) £ 
LTa-KffcLTEBT**. 

[0 0 3 4] &tttt»tB&#&1 1 21*, BBlfcBft 

-K1 5 0- i 1 5 1 fc, «HWt«U3- 

K/^7 7<0fB«rtg£B«1tB«l 5 3 lc*&fc£ft 

ic jMWf«BS757«i 5 2tc«DSflfii (=0) £, 
iMi^ia^aiai 54, gjfot^-t-i'Xffli 55*5 

[0 0 3 5] IH51*, WMf«S£#ai 1 0<DS*W 

T-> * '> * - #* > 3 6 tfjgftS tlfc*W*«« u 
M^*ftfcJi£fcl*ffl«tf&*ftrcfc<Z>£ LTS 2lc$ 
*tU *5?4l^l«:(4a«»5tt«*«S5rs (S 

1) o 

[0 0 3 6] ±IBS1T% '>t7^-^V3 6tfSff 
SftfcBSfctt, IBB*- KTTttfflaElMi^ES-n* 

H«(Dji«it«^w3g*n*^o5-6m3£©ni« (* 

HJfiWTtt. ii&BSS, ftAEIfc lift. ->+v *-B 
B, BB*- K, XhP/1?BBttB©6BSD *BBB 
$g<fcLT, BBW«/W77'att£4>&BB««clBB 
(S2) o BBBB©75'y5/a**iJ-5 
1 (ISBBflO ^©BWSStfltofejbWtlK, IB 

^ictt(#-6tti8*«H7ra (S3). 
[0037] ±ibs 3T\ mammoEm&simvtc 
m-siztt. zwm&nwi&m 1 ^ \ ^bbbbl/p- ki 

5 0- i ©BBB^ffl 1 5 1 fc, BBBM/ty 7 7<DfB 
Hrt§£}t®1f$8Bl 5 3fc«*tj£*lC (S4) , j§ 
«tWa«S75y«1 5 2Kffl»HI (=0) BBB 

$gS/xvteMffia 1 54, «sa»*-rxai ss^r;? 

ttffll 5 6(c«lfflfl GneflO ftBa&C&lCfcyBB 



[0 0 3 8] [£BffiB8/7#&] £/c, fflBISBH* 

2oti. H4 (b) icavr*?^ BaMft&Bft 

S1 2 3. X^^XBSK^Bl 2 4, fc<fclflfB1f 
$SMfr^K1 2 5^UL^. BaMfBSft^Bl 2 

1 i*, s*\ si®f?^^tc. hsbb m®w% \ ) k 
»jsrsa«iii«ix3-Ki so- i®i*g§£sxyaiL 

T«HWS«U3-KyW7 7' 2 0 © R A MaEl N 

[0039] flMtftfmicaftflRioitHn«a« 
*atj«^A\ Hfc«BitBflH#in*tiT^sff4BB 

(ni7) ) {ca^-r^xtwtc aHWnaiup-K/W7 
*tifcaMWsaiic*ns©as75^*v (=1) tc-r 

H8) o 

[0040] a^tftsj*^#® 12214, &mmt&tm 
^-4 5ic*oT*iai#tisfl)T, ctD^ani'&stc, 

/^MttffiB ( x . y ) 53i£U IMflra U □ - HV \" 7 
[004 1] S^ffi fg^ffil#S 1231*. mm<Dim®% 

nfca««ffliM6ffiB (x, y) zftmttz&amw. 

lc»»LTBSr* (H1 1) o 
[0 0 4 2] X^-rXWHEWttl 2 41*, fi!ffl#lc 

<fc y flBe**ifc***-r xs * tf**«c * 

i\ S^lffSUP- K/^y77©B3%*»*-fXBfiJ: 
«IMtt«BBBS«»=»"3< WSOBSatW-rXfiJ: 

T'*^ (01 2) 0 Ji^mfSMDT#l51 2 51*, n±® 

m<Dm7mjmz&mm<DmRK& y «wwiu=i- k 

; W 7 7a>AST*BB11H8IBB0 1 5 cdSH§*§# i cofi 
BBBU3-K1 5 0 - i 

[0 0 4 3] i!6li, BB1fBB^#Bi 2 0©S*W 



wsKmrnztitcStoz* x y ? rzms* mm 

4IKIS*^tX**$:'3 5<0^lC«EoT77 t >->a 
1 KfB^LTfcSili&x— *£IH&IXtiaiL 
T«««5H&4 1 fciIMfc*ff£T* (T1).«ft, !&J 

w®2o\m®mim® 1 5© j sgoji&tPBu^ 

— K 1 5 0 — j (T 1 Lfcil®<Diij®S#cD 
JMffll U3 - K) *J«WftB U =) - KMy 7 7 (cftfe 

Kft-aT^«WWWi*H«±li:«Sr*. (T2) . 
[0 0 4 4] ?m<OW>& (MHj) tf«8Wrtlfc» 
ttJB*(ig4IKJ:V?4>ttlia (Jf^x-^^tH 

>3 6£#LTtf£ (T3) . 
[004 5] ±!BT3?\ ->*y*-<l?*>3 6iWf* 

ns*. wmp2oaammiu3-K/W77a>iM 

1*31*3*7 "7 ^«©a5s7 7 *R7 7 

£ LTT 5 fc»fj U ^/T>7 7 1 OT't 

i:UTT8lC^r« (T4) . 
[0 0 4 6] ±IBT4T\ S/T77^tf4T*7fl)«$ 

C i: O rJS£Fp1 5 y y -b - • 3? £ J: tf = a - (07 
(a) ) *«SU»B#<Dj»R*iEU Aftlira^ttl 
T*«*l*T 6 EIWtU L*l*J§afcl*ttJl*l*7T 
5 (T5) . 

[0047] mm%t\ sasctsm 1 Ka^artifca 
flMtfaBR/«s*n* (T6) . maoiiflimres 

tu Ji&lf $B l/a - K/ \*y 7 7 ©»(6©aHWSa^7 
7^*©»l5a)«S75^**>lCLT» T1 Ifcfcff 

n (T7> c mmmmi/wmftnwmiz^T 
mm (@7, 08) rz* 

[0 0 4 8] ±I3T4T\ tVCi3i77WS<t 
53HRy^a-*«3iL«B#0«R*«r (T8) . 

[0049] ftisra »a«*si4 1 ica^*nfca 

r«»MIHUEfrffiN^nT«ti« (T9) . ji&m 

asK«ia®»7a^ *>+ > 3 6 



6*>/*7LT, T 1 1 Izmir* (T 1 0) o && 

ffl»me/&7mtt<DmMiz^Tte&i£ (09, 01 
0) r^= cct*, «a#tfKiBtcd"y^Lfea k *ii 

fclMf^fcliTI 5tC»ffr* (T1 1) „ 

[0050] ±ibti i-mm^a* ts $ 

1 1 ICSS (T 1 2) o 

[0 0 5 1] ±IBT1 2 7«maro^ffiBtC^ y 9 

i$&^tzms\,z\ts m.\z. mmizt vrtfttcfrzm 

< Sy^tffcofcil^fcttT 1 4lCfWrU 
fcl**y*tf***^*tt»*ltfTT* (T1 3) . 
[0 0 5 2] ±IBT1 3T\ * y ; ? 1 tf35o/^:i§S^;:^i* 
*®ffi«U:T1 2?*yf-Lrclt«1Sa*»»LmT« 
J«Wt«Ua-K/^y7 7ffljMHt«*S 

amm©?^ 81& Ltc&mmzftj&rzm®ft%im 

Ts T1 HER* (iltllCty, *§&1f$B©#IiJ8S);fc 

<fc^»urcj«w««<oa/TMtt«oii»tf7**) (t 

1 4) „ 

[0 0 5 3] ±!BT 1 1 T% ■IBJc5'y^*h*t^Ji* 
y > 3 6 &W LTlf 6hfc3bW*H 

U ffLTtfStlttt^JH&fcttTI UcM^Ts iSE'v 
©^ y f^tai^ttv/ + y *-#4r > 3 6 ©ff LTtf^ 
*tttt«Mfr* (T1 5) . 

[0054] mmizmttfttzmmffl&v&mkn&m 

(01 2 (a) ) *«SLTflM#©a«*fflL (T 1 
6) . ««#<«K«t*1t-fXO«e«BRLfcJi^U: 

fr?* (T1 7) . 
[0 0 5 5] ±!BT 1 6T\ aaat¥^-f XflDSMtfa 

/Jn) tt**«ito (T 1 8) o 
[0 0 5 6] ?#Sl^Z2-©IjR^ofcfr 

ffu a«**ift^«^K«:T2 1 izwnrz (T 1 

9) o 

[0 0 5 7] ±IBT 1 97, *#aEtfaUR*tlfcii^ 



Best Available Copy 



0) 

[0058] &m%ftz/*v*-$$yi6zmft?z 
t (t 2 1 ) , MffiizmTrstntc&m&a-x.^ftvmx 
ntz^otLzm.®?— tztmrzfr'gfr era* 

15. Sftffi fSIB^gP 1 5»Wrr**W) £f!< (T 
2 2) , »«r-5»*IBar*«^t=tt, Ji®1i$BU=1 
- K/ W 7 70>A8?JMMII SSIB^SB 1 5 (DHHfeffitt U 
□ -K1 5 0- jfcjESrT* (T2 3) o 
[0 0 5 9] 1~T1 ft 

?Ltc& (ti D , mmmmmiz*y*Ltctc>t 

(T12) , MiB±©mH®ttlI*f*j££LT*v*'< 

>*nwto*wm&&wt (H3) , *&&j6&*m 

aUM (gffli) (T14) <fc?tcLTtd: 

[0060] (AftnmcDHs^Hi) * fc» m 6 07 □ 

*fffc3«fc?ldi«flW«jS#ai 2 0**fiKL7VS 
6\ El6C077 l -y7T1 4 T»«1t«*»IMtlcHSS» 

sffiB-as»a (t 1 4) o»7»ct i'5ic»Rr* 

[0061] («n%(oaHftiffffi(DS^iainiiB) £ 
a)a5Hfta©«iEtfiB*tc7**o f ttfo-s. 06©z 

777T1 4TcDa^aM^5QS^lC7s7 1> >7T 1 1 
KM£dc5KflJ$*nTl^©T\ ftffl£l±&»&©li 

ftftflDtMHUffllC-SlTT 1 2~T 1 4«*yigTEfc 
[0062] WMRttOttR/a^ffiD 0 7 lix *§& 

NmowR/Bmmmwmv* y , @ 8 1*19 6 ©7 ^ 

•y 7*T 5 , T 6 lc£l*3JlMtffi»l^^^l5©M 

7, asvaimtwtom&WMBns m&vm, m 

emmtu *v>=>%. mmam. msssm. 
-mm. m®*- h\ xhD#ttBtt*4>5»i«sm 

[0 0 6 3] H6a)T4T^7 : 7^6 ,; ±T^7<!:-r5 
<h, T5-1?»ll*5*8M5l«:ttH7 (a) JEST J: 

a iris;s;/r>-fc-iriiBiirar*!Si/a.iriB/«til«*Q-fciT+^n-J-z y u 



©pJ5£Fn15y y-fc— 75 1 1 &&lfMiR*-3.-5 1 
2,5 1 3*«/TxLT«ffl#0«R : £fflr. SlR^riL 
-5 12, 5 1 3©5'S©flfttMC* , .y* / <>*fcl4it 

»8J 2 0 tt* > lc & -3 fc* * Wi©ffill*ll'<* c £ 
led; »J - a-i«H?*nfcfr*W*?**. C C 
T\ »Ryra-5 1 2te$v*T3£»«T-**jS 
%'$'2> ! $>(Dii LTT 6 — 1 Ic&frLT, H7 (b) 
Td:3lciii®©£TP8K 1 #S©»<ii1f$B (HTUllft 

j-6 12, 6 1 3**j3*LTttfB*(3HR Wvfi 

[0 0 6 4] T6-2T\ 1 2 

y^-rstJiliB«a>as*-r*tiOi; LTT 6 - 
3fc»ffLT» Ji«1f«l^3-KyW7701*a<Dji 
«»«W!>li«aWT-**«*LT, H!7 (c) 
T«fc5fciIiffl©:6TI«fc«HftBi56 1 5*a^r*, $ 
tc. WZK.* T6-4THiBOtTHHC2#aoj«Mf 

[0065] T 6 - 5 T\ lift ©SS^* L*l^O»R 

(c) lc^Td:5l!:aS<DSTPSlE3SS©}l®tl?S 
(■TUlUiUSISXlSr-S' 7* -A 7' ) ©S*© 

pJg*IH5*y-fc-i ^6 2 1 (hS^-i-6 2 2. 6 

[0 0 6 6] T6-8T\ ftffltWWyra- 6 2 2 
T6-9lcJ£ftLTs S®1f$fiUU-K/\*77r053# 

aoawiflHawojsiiJiSffiiix-^saiLT. 07 

(d) l^-rd:-5lcBS<DfiTPSlE^r5o 

jtu:«s*nfcJi«Hi$6 1 5 it 1 a«±if etiT 

S,Tx*n^o £fcs n«(C. T6-10T~4§g (CO 
[0 0 6 7] T6-1 IT, i/Wt-mmvWrtt 
SHSJBx-^i&BBIlLT. aa©6TPSltS 

sr *. c ©t§^ -5SS 635 aa^x^a 

6^>%^©T$tlca/Tx*n/i:^Siill6 2 54>ftlc«g% 
*tl5o $fc, [el^lC. T6-1 3 TBE©£TPSlc 5 
§a©}f^1tlS (C<D«|?(iJi«^- K) ©*S©rTS 
«R9 5 ^ •> = a LTft/B#Kj§ 

[0 0 6 8] T6-14T-, «HS^- K©«S*TS* 
©JMtR>-a-lE^<y^-r5<t:T6-1 51c^tLT, 
}§®1f?BUP- KAy7 7©5Sa©JSS!lta«I©ffi® 



Best Available Copy 



ajt6 3 sommt^n^n 1 mt'-om±if stirs* 
saoaaiffB (cflDwriixh □#«««» os* 

[0 0 6 9] T6-17T\ 7 h n#ffiffltt88©«S* 
T**flMfflR> = :i-fc:* T6-18K& 
*T LTlWRIt $B b 3 - K/ to 7 7 <D 6 # S <Da®1f$Bffl 

£¥UJ£LT07 (d) lt^-r e fe-5lC7.hP#fi!ffi^6 
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